Recent neuropsychological and neurophysiological studies have suggested that the neural correlates of idiom processing are predominantly located in the left Brodmann's area (BA) 22 and, to some extent, in the prefrontal cortex. The present study explores the temporal dynamics of left prefrontal and temporal cortex in idiom processing by using repetitive transcranial magnetic stimulation (rTMS) in normal subjects.
Introduction
Idioms are very common in our speech and can be distinguished along a number of dimensions (Cacciari & Glucksberg, 1995; Nunberg, Sag, & Wasow, 1994) , such as semantic transparency/opacity, which refers to the ease with which the motivation for their structure can be recovered (Nunberg et al., 1994) , and ambiguity, meaning that many idioms (known as "ambiguous") can also be assigned a literal interpretation (e.g., "break the ice") (Cacciari et al., 2006; Colombo, 1993) .
The earliest neuropsychological studies on this topic suggested a right hemisphere involvement in idiom processing, an opinion still supported by some author (see Van Lancker Sidtis, 2006) ; more recent experiments on aphasic patients (Cacciari et al., 2006; Nenonen, Niemi, & Laine, 2002; Papagno & Genoni, 2004; Papagno, Tabossi, Colombo, & Zampetti, 2004 ) * Corresponding author. Tel.: +39 0264483738; fax: +39 0264483706.
E-mail address: costanza.papagno@unimib.it (C. Papagno). and on normal subjects using repetitive transcranial magnetic stimulation (rTMS) (Oliveri, Romero, & Papagno, 2004) have found that neurological lesions or TMS interference in the left temporal lobe can impair idiom comprehension, suggesting that the same mechanisms are involved in both literal and idiomatic comprehension. However, figurative language is also impaired in patients with probable Alzheimer's disease (AD), without language impairment (Papagno, 2001; Papagno, Lucchelli, Muggia, & Rizzo, 2003) : using a string-to-picture-matching paradigm, the presence of a picture representing the literal interpretation (often a bizarre image) interferes with the correct response, similarly to the Stroop effect (MacLeod, 1991) . In addition, AD patients produce literal interpretations even when asked to give an oral definition of the idiom, as did a patient with Down's syndrome (Papagno & Vallar, 2001) , and similar effects have been observed with a priming paradigm in schizophrenia (Titone, Holzman, & Levy, 2002) . Since this bias toward the literal interpretation appears in both picture-matching and oral definition, and also in priming, at least in the case of literally plausible idioms, it cannot be only
